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After 22 years of g1v1ng talks to rabbit 
breeders, and tak ing part in workshops, I ha ve 
corne to the conc l us i on that the two most import-
ant aspects wh i eh attract attent i on and di seus-
si on are: pathology in general, and the rabbit 
breeding programs. 
I arn referring basically to those farmers 
whose main aim is meat production, not pets, and 
in Spain, as well as in France, Italy, Germany, 
U.K., Portugal , Brazil and Malta. 
There are ser i ous areas of a l ack of know-
ledge in pathology with regard to the typical cha-
racteristics of the rabbit, due to the special 
physiology and behavior of the rabbit. But be-
cause of the high death rate in many outbreaks, 
interest in diseases is very logical. Breeding 
systems are another story. There are good argu-
ments among the "post-partum" system fan aties, 
both in small oper ations (due to the ease of 
better mal e acceptance) as we 11 as in the most 
sophisticated farms (who believe that greater 
yearly production is obtained according to invest-
ment made) and on the other hand the detractors 
of the accelerated system, who recommend as a 
rule the breeding between 7 and 15 days after 
kindling, even later. Nevertheless, those who 
favor rebreeding later than 21 days after kind-
ling are decreasing in number every day. Before 
deciding on one system or another, it is always 
wise to weigh up the different pros and cons 
since the type of female makes a difference, the 
percentage of rep l acements, the cost of feed and 
la bor, with respect to the market pr i ce o f rabb it 
meat etc., etc., and, most important, the rabbit 
breeder's objective , since it is not the same to 
breed rabbits as pets or to groom them for rabbit 
shows, or to breed them for meat product i on as a 
sound business proposition. 
Besides the differences in genetics, hand-
ling, sanitation and feeding, the most influ-
ential aspect in productivity is the breeding pro-
gram used. 
The aim must be simple: "Obtain the maximum 
with what you have". This axiom has corne to us 
from the U.S.A. and we have learnt it well. Keep-
ing this in mind, if a female rabbit is ready to 
be rebreed immediately after kind ling , and gesta-
tion lasts a month, it is "possible" to get 12 
kindlings a year. Since there are 13 fertiliz-
able eggs, the "possible" aim is to produce 156 
kits per doe per year. To surpass this theoret-
ical figure will require great genetic changes. 
The more we can produce, and doing it at a 
lower production cost rate that the possible in-
take, the greater the profits. 
58 
If this is one aim, and many rabbit breeders 
bel ieve it is, merely because of the mathematical 
simplicity, then there is only one way to do it 
and that is by using an accelerated post-partum 
rebreeding program. 
But things are not that simple. There are 
many other factors in vol ved. To i 11 ustrate what 
happens in Europe, I shall describe the present 
situation in four sections: According to the 
average; a description of the accelerated breed-
ing program; the pros and cons of the system seen 
from a scientific and research point of view; and 
finally the specific results of a year's produc-
tion of a farm. This farm is typical as far as 
financing and sophistication are concerned, but 
with good animals, good management and good feed-
ing, and using the accelerated rebreeding system. 
A. PRODUCTION AVERAGES 
The province of Barcelona, in the northeast 
of Spain, where I have lived all my life, with a 
surface area of nearly 3,000 square miles and pop-
ulation density of 1,400 per square mile, is trad-
itionally a rabbit producing area, with many 
small traditional farms, with an annual produc-
tion of 8,400,000 rabbits; i .e. more than 2,800 
per square mile per year. 
A study by the Diputacion de 
(Valdeperas-Royo, 1977), gave the 
results, among others: 
Barcelona 
fo 11 owing 
Average # females per operation studied: 130 
Average between kindlings: 70.4 days 
# kits born alive per kindling: 7.88 
# kits weaned per kindling: 6.94 
Average weaning age: 33.5 days 
Average sale age: 64.9 days 
Average sale weight: 3.95 pounds 
Female replacement per year: 52% 
# of fryers sold/female/year: 35.4 
Kindlings per year/female: 5.2 
The average in Spain, with a high proportion 
of small farms ( less than 15 fema les) is around 
28 fryers sold/year/female. There are 95,000,000 
rabbits from 3,400,000 does and of these 50% are 
in small farms. 
In France, which is the first producer in 
the western wor l d, ac cord i ng to var i ous so urees 
(Henaff, . Sinquin and Lebas, 1981) 5,100,000 
females produced 130,000,000 rabbits, i.e., 25.6 
per mother. 50.3% are small or traditional, or 
rura l operations. In Italy and other countries, 
figures are similar. 
In the U.K. where total production is much 
lower and the per capita consumption is very low, 
traditional breeding programs are still being 
used, even in big operations. 
We can see where averages corne from, by 
classifying rabbitries by production capacity • . A 
classifying system by segments may be done w1th 
an eye on the size and production of the 
operation, although there is no direct relation 
between the size and the quality of handling and 
productivity. An example of the averages in the 
top three European countri es product i on ( Fran~e, 
Italy and Spain), could shaw the follow1ng 
el assification: 
% 
YEARLY 
PRODUCTION AVERAGE 
Traditional farms or back 
yard; less than 20 Does 50 20 rabbits/does cage 
Complementary farms 
to farming; 20 to 250 Does 30 36 rabbits/does cage 
Industrial 
Farms; more than 250 Does 
TOTAL 
20 40 rabbits/does cage 
28.8 rabbits/does 
cage 
This average needs improving. 
One of the difficult aspects to be improved, 
is the fact that the majority of rabbit breeders 
fi rmly be 1 i e ve that they produce far more than 
they actually do. This is basically due to a 
lack in controls and lack in objectives. 
B. ACCELERATED BREEDING PROGRAM DESCRIPTION. 
The program I arn recommending, and which is 
one among many, and which is similar to the one 
promoted by the mai n producers of 11 se 1 ected 
hybrids 11 , is the following: 
First breeding: The average type does 
(New Zealand White) are started at 4 to 4 a~d 
half months, weighing approximately 80% of th~1r 
adult wei ght. Start them with adult and tn ed 
males. The males are started between 4 1/2- 5 
months, preferab ly with adult, ca lm and in heat 
does. The dwarf breeds can be put forward by 
2-3 weeks and the gi ant ones retarded by 2-3 
weeks. Both for males as for does. 
Rebreeding: a) Does with 7 or less kits 
alive at birth and well-nourished, should be re-
breed withi"n 36 hours of kindl ing, as well as in 
those seasons ( autumn) when reproduct i on i s more 
difficult. 
b) Does with 8 or more live-born kits, or 
thin does or that have some problem, should be 
rebred between 7 and 15 days after kindling. 
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Handling and feeding should be excellent, 
and the genetic quality of the stock should be 
high. 
Some recommend injecting an anti-stress 
product before kindling, as well as soluble 
calcium. 
With this program the annual replacement per-
centage tends to fluctuate in practice between 
70% and llO%, i .e. lasting between 17 and ll 
months for average production. 
C. RESULTS AND TECHNICAL OPINIONS 
Extensive bibliography exists on this 
mat ter, and there se em s no need to 1 i s t it, how-
ever, there do es se em to be a need to under 1 i ne 
that does have a 16 day follicular cycle, with 
the corresponding male acceptance variation 
according to the annual season. The way in which 
covering takes place influences acceptance and 
even the number of fertilized ovules, and in 
acceptance the color of the vulva also plays a 
part (Hill, 1g33, Moret, 1976; Delaveau, 1978). 
We know that the doe accepts the male very 
well on the very same kind ling day, although in 
tests carried out, the release of ova is lower, 
From 11.1 at kindling, it goes up to 14.0 after 
three weeks (Torres, 1977), i.e., lower 
prolificity (8.7 against 7.7 per kindling) 
(Surdeau, 1g78). 
Fertility rate seems to be lower too, al-
though results vary. (Foxcroft, 1973). 
Obviously, delaying rebreeding and weaning 
does not improve the genet i e qual ity of kits to 
be kept for replacement or sold as reproducers. 
The 11 wear and tear 11 o f the do es i s a 1 so de-
batable, and also their production lives, etc. 
(Prudhon and Lebas, 1975). 
The results of a test (Surdeau, 1978) shaw 
the following facts. Comparing 20 does with 
11 post-partum 11 rebreeding against 20 does with re-
breeding 10 days after kindling, with a total of 
around 100 kindlings in each system: 
% breeding effectiveness 
Days between kindling 
# live born/kindling 
# weaned/kindling 
Mortality rate 
Weight of kits (grs.) 
Feed conver. total rate 
# Weaned rabbits/year/doe 
REBREEDING 
BEFORE 36 H 
75 
36 
6.4 
5.1 
16.5% 
592 
3.36 
51.7 
REBREEDING 
AT 10 DAYS 
83 
45.3 
7.7 
6.4 
16.5% 
604 
3. 20 
50.4 
.. 
J 
,· 
There are significant individual results 
(over 5%), but there is no signi~icance in the 
final results. 
According to this, and lacking further con-
firmation and owing to greater han dl ing complex-
ities, it does not · seem advisable to promote the 
accelerated program (Also confirmed by Surdeau, 
1980; Raymundo Rodrigues, 19812). 
But we must bear in mind that the 50 r abbits 
produced with the "Rebreeding at 10 days" system 
are almost at the "Ceiling" of productivity, and 
that in practice it is difficult to obtain . 
In other tests the results vary more, but it 
is often in favor of "post-partum" rebreeding. 
Using a series of mathematical formulae 
( Matheron 1980) on e can conc l u de th at in average 
type oper~tions, that is a production of 6 weaned 
rabbits per kindling, a production increase of 
between 12 and 16% can be obta i ned, foll owi ng the 
"post-partum" program which is better t~an the 10 
day rebreeding system, even when allow1ng for a 
drop of 1 rabbit per kindling. 
The 6.4 live born kits/Kindling from the 
Surdeau test, is low compared with the 8 in the 
good farm using "accelerated rebreeding". 
O. RESULTS FROM A COMMERCIAL RABB ITRY 
In Spain, and in France and Italy , too, 
industrial rabbit breeders tend to follow the 
accelerated program. This is why we find more and 
more farms with over 500 does, which means, that 
for the capi .ta l o ut l ay and the offer of f u ll-t i me 
employment to several people, they must 
calculate very finely so as to obtain top 
p-roducti vity. 
The tendency in France and in the north of 
Italy is to go for bu-il dings with environmental 
control, for reasons of climate and productivity. 
This is not the case in Spain, where the majority 
have static ventilation, i .e . , windows, or even 
open-ai r ones. That i s bec aus e we a re i nteres ted 
in seeing the best results with the least 
investment. 
In May, 1982, I . visited a farm in Brittany 
(France) with 300 does and with static airing by 
means of windows, deep pit (removal of manure 
once a month) and without heat i ng, and with three 
lots of 100 Hyla does, select hybrid, per house. 
They consume PURINA whole feed. 
They sti ll hope to improve this extraordin-
ary production by eliminating part of the mortal -
ity, above all when fattening, which they consid-
er excessive and so do I . 
Note that to reach 58 fryers sold per cage, 
9 kindlings, must be obtained per cage. The repl-
acement of breeders was low too, only 72% a year. 
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Facts from 15 September, 1980 to 15 September, 1981: 
Positive palpations ..••.....•.....•....•. 
# Kindlings per cage .................. . 
#Total fryers per cage/year •....••...... 
#Total fryers per kindling ............. . 
# Li ve born per cage/year •.....•........• 
# Live born per kindling ........• • ......• 
Mortality (born alive/total born) • .....•. 
# Weaned litters and sold per cage ...... . 
# Weaned fryers per cage and year .•.•.•.. 
# Weaned fryers per l itter •...••...•.•... 
Nursling mortality ........... • ........... 
# fryers sold per cage and year ......... . 
# fryers sold per litter .....• • •......••. 
Fattening mortality ..•.•...•......•...•.. 
Average weight (at 73 days ave) • •... • ...• 
Da i l y growth under fat ten i ng • ......•..•.. 
Live weight per does cage .....•... • •..... 
87.6% 
9.14 
82.62 
9.04 
78.42 
8.58 
5.03% 
8.62 -
63.68 
7.39 
18.80% 
57.85 
6':7r 
9. 20% 
2.320 k,~ 
pounds) 
38.6 gs. 
134.2 kgs. 
pounds) 
By increasing replacement, that is, by elimi-
nating the least productive does and avoiding mor-
tality, they will produce more every day. The re-
commended replacement average in these operations 
is 100% per year. 
The objective of 60 sold per doe's cage per 
year is standard today. Whereas only 5 years ago 
to aim for 50 seemed high. When will we reach 
100? 
If a rebreeding program at 15 days · is 
followed, with a theoretically possible 8 
kindlings a year (365 k46) at 13 ovules only, a 
possible 104 kits can be produced, instead of 
156 . But la ter ( 20 or more days) the figure 
drops sharply. 
I would venture to recommend either breeding 
progr am, without we i gh i ng up the pro s and cons 
ment.ioned at the beginning. But what is true is, 
that if productivity aims are higher each day, it 
wi ll be of vital importance to make it a rule to 
use excellent animals, feeding, handling and sani-
tation, in the aforementioned accelerated system, 
which consists in starting at 4 months and re-
breeding certain does within 36 hours of kind-
ling, and only to wait 8-15 days in special 
cases, for do es with big l itters or who se body 
condition is not up to it. 
If there should be any problems in adopting 
the accelerated program (average 5 days) such as 
the weight of kits being too low at 28 days to 
wean wi thout prob lems, or exhaust i on of does, or 
high mortality, etc., it would be advisable to 
solve these problems, rather than blaming the 
system. 
I hope that what I have said will be for the 
good of ' rabbit farm profitability, as this has 
been the sole purpose of this paper. 
(5.1 
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Clostridum spiroforme With Spontaneous and 
Antibiotic-Associated Diarrhea and Colitis in Rabbits 
S. Peter Borriello and Robert J. Carmen 
Division of Communicable Diseases, 
Clinical Research Centre, 
Harrow, Middlesex, HAl 3UJ and Animal ·unit, 
Charing Cross Hospital Medical School, 
London W6 8RP, England 
- Journal of Clinical Microbiolo9y 
7:414-418, 1983) 
There has been much recent interest in both 
spontaneous and antibiotic-induced enterotoxemia 
in rabbits. Although a taxin that is speci-
fically neutralized by anti-Clostridium per-
fringens Type E iota taxin has been impl icated 
by Patton et al., neither f=_ perfringens Type 
E nor any organ i sm with the ab i 1 ity to produce a 
cross-reaching taxin has been isolated. This 
paper, however, describes a helically coiled, 
anaerobic, gram-positive spore forming bacillus, 
which has been identified as Clostridum spiro-
forme. This bacteria was isolated from the 
cecal contents of 27 rabbits with spontaneous 
di arrhea. These rabb its were f rom fo ur 1 abora-
tories in the United Kingdom, six commercial 
rabbitries in France and one laboratory in the 
United States. All of these rabbits had a taxin 
present in their cecal contents that was neutral-
ized by anti-Clostridum perfringens Type E 
iota taxin, but not by other clostridial anti-
toxins. 
In addition, the paper reported that four 
New Zealand White rabbits with induced clinda-
mycin-associated colitis (clindamycine is an anti-
biotic) were positive for f=_ spiroforme. 
These animals also had the iota-like taxin 
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Iota-like taxin was not found in 72 
rabbits, although f=_ sprioforme was 
two of them. The authors speculate that 
the o positive f=_ spiroforme healthy 
rabbits @.Y have been rabbits which recovered 
from a diafr: ea episode. By the use of a glucose 
fortified mea media the researchers were able to 
induce the iso ted f=_ spiroforme bacteria to 
produce iota-1 ike e in in vitro. This taxin was 
also neutralized by anti-f=_ perfringens Type 
E iota taxin. 
(Reviewers comments. Th · s paper is a sign-
ificant milestone in the searc for the cause of 
enterotoxemi a in rabbits. We ha ve seen these or-
ganism under the microscope but wer. unable to 
grow them prior to the publication of the 
Borriello-Carman paper. It is interestil'\9 that 
i t takes g 1 ucose to get the bac ter i a to p duc e 
the taxin. P~rhaps the carbohydrate (gluco ) 
overload in the rabbit hind-gut, which we pro 
posed several years ago, will take on new meaning 
to nutritionists and veterinarians in all 
countries. We continue to believe that the 
rabbit digestion system is not designed to digest 
high levels of starch and other forms of readily 
available carbohydrates.) 
